Structure and function of protamines: an 1H nuclear magnetic resonance investigation of the interaction of clupeines with mononucleotides.
Protamines form a class of low-molecular-weight proteins that protect the chromosomal DNA in the spermatic cells of eukaryotic organisms. Protamines are located in the small and/or large groove of DNA where they complex the DNA nucleotides. Very little is known up to date on the role and specificity of binding of the various protamine fractions belonging to a single eukaryotic species. In the present paper, a detailed investigation on the complexation properties of the protamine fractions (clupeines) extracted from herrings has been carried out by means of proton nuclear magnetic resonance and ultraviolet absorbtion data. In particular, the binding properties of the clupeine fractions with purinic (5'dAMP) and pyrimidinic (5'dCMP) mononucleotides have been measured and analysed at different clupeine concentrations. The results indicate that, contrary to previous preliminary hypothesis, the three clupeine fractions exhibit quite comparable binding properties toward mononucleotides. In addition it has been found that nucleotides can induce a conformational transition of the disorder-order type in the clupeine molecules and this property is concentration and temperature dependent. It is concluded that, as far as specificity is concerned, the clupeine fractions seem to possess the same behaviour toward mononucleotides.